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Seismic Design of Steel Moment Connections with Welded Straight Haunch
ol B &

ABSTRACT: This paper describes a seismic design procedure for steel moment connections with welded straight
haunch. Recent test results showed that welding a straight haunch beneath the beam could be a viable solution for
not only repair and rehabilitation of pre-Northridge moment connections but also new construction. Although a
design procedure for the connection with triangular welded haunch has been developed recently, it is not
applicable for the straight haunch moment connection because the force transfer mechanism is different. A
simplified analytical model that considers the force interaction and deformation compatibility between the beam
and haunch is briefly presented first based on the writer’s previous study. A generic design procedure as well as
details that minimize the stress concentration at the haunch tip are also recommended.
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1994'd 9] He]EYo} =22 AL FERWEZ RO RHEFLR FHAT A4y E
op71%k vk glt} o] A o] F AAHE JANE EAEHFR JhEul, el sEE 4Exe 245
Weto] HEU B e A F vfg- 3342 Ao 2 YFH o] $ttd (Uang 5 1998, 2000). 28 1(a)=
WA deld g 2ol Fev, ZALE 2 @3 F3AY ddo] A3 2FH (groove) £ 1S 3f ok
Gtoz FaFel RS A= she dyo] ok Al Fn &S HAsE] 43 dgteg @ &
AFSGE 2E FHAX 7L A AlE o] SAC Joint Venture 2] A 1 A AFo)A 2709 $HAX A2y
NEHAE oz wrEAs AP AT vz Ak (SAC 1996). 18 1(b) UCSD (73] ¥ o}
zgu), Aclol el AR JHUZA o] AdAel HAE AP oA S 19 20] e
gl A B50] 0.02 radian @] AEAE 248 Aol A ZEAS AT QEy o= B Tdx o}
AR YR Alo]of BAHEF R vhehol] o & Folth (1Y 3 A=), o] FFE AR A2 E Y=
FEE FEHTol HUY otk A7 HelA SMEY HAS @ B AR Zax
#% %’—«l oz ojolxy. o] FFAA “M% M*E}%ie 0.02~0.025 (radian) % =<l
WA v B S ad A5 S & Aot
Zyiz e A Bet @ §4 ‘&‘34_4 ‘?_”521}3““‘501} = 1'2;30 Hol &
%ﬂ BEXE HE3 dEE 7 S olvl AHE vh7t Aoh (Lee-Uang 1997).
HZo Yu T (2000) AR SAAE *E"pﬂ(strut)ii dpotsto] el %é%ﬂ% 2y 4
HAARE AA vz ok ey T%fﬂz]"ﬂ“ BARA ] FAA G 22 Py 228 g4}
EAsA Formg o]0 MAG HAWE FHAX F ol HEF £} Qinh A2 =
AISC-NIST | Steel Design Guide Series 12 N M FHA x| FEHo AL AA &R £33 9ok,
42 FF AFHAZA GE3 go] AFEn AL ®olt} (Gross T 1999): Other types of welded
haunch (e.g., straight haunch where only the haunch web is welded to the beam) which do not feature
such a strut action are beyond the scope of this section.
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HEgzAE HEste gL Fd2olrh. 2(2) © (3)2 o] FHA A @0111 2EEE N D Q9
AR Aolt) g, N 9 ol &A= ABAQUS (HKS 1998) 311**7—:149} 10% A= 2238 Bl Chﬁ}fﬂ
a4 ol gl dlHgd S AGTIE o) ¢ RE2H FPx T Atz P}
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1994L3_, 19959 w2e)A] 2 E0E G§ AF o]F, B ZAXY 71% ZTAA Aloje] a&H
AR fFdEe ESERY IVE HAAMAAN Adddte AL A dHA AP HAuy
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oo ol NAUE A B3 SIAE 3 3B (53 29 ¥ TAAY A9 5} vl
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6~ 20° (13)
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M, =aZ,F, 14)
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Vo =—LTFi+VG (15)
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HEAFgEE F o817t s 4AT A& Attt
f/ <F, 2n

Gross 52 (1999) Charpy V Notch 914 (CVN) & FZ 0] ¢gl& E70T-4 & F Aol o5t 158 2412
HeAZgedERA F = 080FF & 9% A& AdstAdth (@1 N1 Frpy = S 1A 01%7&5) et
B AR Zax 288 $HR A7E 080F.,, & ALSE AL UF E5HA 4 9tk Dexter 9
Melendrez (2000)]l -/]6} HZ A¥E, CVN #o] 26.7 Joule @ —28.9°C (20 fi-lb @ —20°F ) ol 4+l
B A g aFe £RFE AdgNE L 7| AR 2 3 & 45 (tri-axial restraint) & 2}ol] 2] sl
Fon S 84 338S 1A F 1 o} meti %7;‘?82]«] AAE AT F, &2 Fopy 2 88 28 Aot}
X drot EAA IF N dvlste 5o F-FA 208 BFA| A} ﬂE}(AISC 1997):
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FHAA ] EAE olF HYEE (dual panel) FAAAXN AL ZFEE 34 274470 el
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P73 e T =T, pp. 400-408.

(2) HKS (1998). ABAQUS User’s Manual, Version 5.8, Hibbit, Karlson & Sorenson, Inc.

(3) Dexter, R. I. and Melendrez, M. 1. (2000). “Through-thickness Properties of Column Flanges in Welded
Moment Connections,” J. Struct. Engrg., ASCE, 126(1), pp. 24-31.

(4) Gross, J. L., Engelhardt, M. D., Uang, C.-M,, Kasai, K., and Iwankiw, N. R. (1999). “Modification of
Existing Welded Steel Moment Frame Connections for Seismic Resistance,” Steel Design Guide Series 12,
AISC and NIST, Chicago, IL

- 274 -



(5) Lee, C.-H. and Uang, C.-M. (1997). “Analytical Modeling of Dual Panel Zone in Haunch Repaired Steel
MRFs,” J. Struct. Engrg., ASCE, 123(1), pp. 20-29.

(6) AISC (1993). Load and Resistance Factor Design (LRFD) Specification, AISC, Chicago, IL.

(7) SAC (1996). “Technical Report: Experimental Investigations of Beam-Column Subassemblies,” Report No.
SAC-96-01, SAC Joint Venture, Sacramento, CA.

(8) SAC (2000), “Seismic Design Criteria for New Moment-Resisting Steel Frame Construction,” Report No.
FEMA 350, SAC Joint Venture, Sacramento, CA.

(9) AISC (1997). Seismic Provisions for Structural Steel Buildings, 2nd Ed., AISC, Chicago, IL.

(10) Uang, C.-M., Bondad, D., and Lee, C.-H. (1998). “Cyclic Performance of Haunch Repaired Steel Moment
Connections: Experimental Testing and Analytical Modeling”, Engineering Structures, 20(4-6), pp. 552-
S61.

(11) Uang, C.-M,, Yu, Q.-S,, Noel, S., and Gross, J. (2000). “Cyclic Testing of Steel Moment Connections
Rehabilitated with RBS or Welded Haunch,” J. Struct. Engrg., ASCE, 126(1), pp. 57-68.

(12) Yu, Q.-S., Uang, C.-M., and Gross, J. (2000). “Seismic Rehabilitation Design of Steel Moment Connection
with Welded Haunch,” J. Struct. Engrg, ASCE, 126(1), pp. 69-78.

HE I AIE7 S

A B DHE -8 WA A 4,= B A8 A 4, A2 ZAA) WA 4,- @) 48 A, 4,
A SR, E= 3N AAF; Fopm $RAY AFAE; F- 2 128 $HR HEAYY
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H= 2P(dnp_2 =2dy,); 1 =2p(-2d,, + d33p_2); J=3(d,, -dy);

D= m; X = A(AB-G*)- H(HB-GJ)+ J(HG - 4.J),

Y =G(4B-G*)-J(HB-GJ)-I(HG - AJ); Z = B(4,B-G*) - J(JB+ IG) - I(JG + A ),
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